CYP2C11 and CYP2B1 are major cytochrome P450 forms involved in styrene oxidation in liver and lung microsomes from untreated rats, respectively.
The contribution of cytochrome P450s (P450s) to the formation of styrene glycol from styrene in rat liver microsomes was investigated using monoclonal antibodies to P450s. Anti-CYP2E1 inhibited the formation to a similar extent in ethanol-treated microsomes and in control microsomes in terms of percentage inhibition, whereas to a greater extent in the former than the latter in terms of net inhibition, and only at low substrate concentration. Anti-CYP2C11/6 also inhibited the formation in control and in ethanol-treated microsomes at both low and high concentrations of styrene, and the net degree of inhibition was greater than that obtained with anti-CYP2E1, even in ethanol-treated microsomes where CYP2E1 was induced. Anti-CYP2B1/2 and anti-CYP1A1/2 inhibited the formation only in phenobarbital (PB)- and 3-methylcholanthrene (MC)-induced microsomes, respectively. These results suggest that (1) at least four P450s, CYP2C11/6, CYP2E1, CYP2B1/2 and CYP1A1/2, contribute to the metabolism of styrene, (2) CYP2C11/6, which probably corresponds to CYP2C11, is the major form of P450 responsible for the metabolism in untreated rat liver microsomes, and also in those treated with ethanol. Anti-CYP2E1 inhibited styrene oxidation more prominently in microsomes from styrene-treated rats than in those from control rats at a low substrate concentration. Although styrene treatment did not influence the total metabolism of styrene in liver microsomes at a high substrate concentration, inhibition of the metabolism by anti-CYP2C11/6 decreased with increasing styrene dose, whereas that by anti-CYP2B1/2 increased, suggesting that styrene treatment increases CYP2B1/2 but decreases CYP2C11/6 in rat liver, and the major form of P450 which mediates styrene oxidation is CYP2B1/2 after the treatment. Only anti-CYP2B1/2, which probably corresponds to CYP2B1, inhibited styrene oxidation in lung microsomes from untreated and even styrene-treated rats. Thus, the major form of P450 responsible for the metabolism of styrene is different in each tissue.